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CHAPTER 1
GENERAL

1-1. Pur pose and Scope.

a. Bird and bat excrement, commonly referred to as droppings,
accunul at es under trees near human habitations and on structures and
machi nery:

_ (1) Creating an environnent favorable to the devel opnent of
di sease organisms harnful to humans and donestic aninals.

(2) Causing corrosion
(3) GCreating objectionable odor and appearance.
(4) Inpeding human activities.

b. This technical guide:

(1) Describes the potential health hazards associated with
bird and bat droppings.

(2) Qutlines procedures for the safe and effective
managenent of bird and bat droppings

(3) Is intended for use by persons interested in identifying
and managi ng health hazards created by bird and bat droppings.

1-2. References. References are listed in appendix A
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1-3. Technical Assistance.

a. You nmay obtain technical advice by telephone fromthe follow ng
U S. Arny Environnental Hygi ene Agency points of contact:

(1) Entonol ogi cal Sciences Division DOD, Pesticide Hotline,
DSN 584-3773, commercial (4106) 671-3773.

(2) GCccupational and Environnmental Medicine Division,
DSN 584-2714.

(3) Industrial Hygiene Division, DSN 584-3118.
(4) sanitation and Hygi ene Branch, DSN 584-2488.

b. Direct requests for services through appropriate command
channel s of the requesting activity to:

Commander

U S. Arny Environnental Hggi ene Agency
ATTN.  HSHB- MR

Aberdeen Proving G ound, M 21010-5422

Furni sh an information copy to:

Conmander

U S Arny Health Services Conmand
ATTN.  HSCL-P

Fort Sam Houston, TX 78234-6000
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CHAPTER 2
DI SEASE ORGANI SMS COMMONLY FOUND I N BIRD AND BAT EXCREMENT

2-1. Cener al .

a. The high nutrient content of accurmul ated bird and bat excrenent
provi des an excel | ent growth nedium for organisms of potential human
health concern. This guide primarily addresses the prevention of two

i1l nesses caused by those organi sms: cryptococcosis and
hi st opl asnosi s.

b. Cryptococcosis is usually associated w th pigeon droppings at
el evated roost sites. Hi stoplasnosis is associated with bird and bat
droppings on soil under roosts. However, the infective stages of both

organi sms may be found in any accumul ation of dry droppings and
associ ated organic natter.

c. Personnel should also be aware of the possible dangers of other

di sease organi sns associated with bird and bat excrenent, discussed in
par agraph 2-2.

2- 2. D sease Organisns Associated with Bird and Bat Droppings.

a. Mcosis, a fungal infection resulting in disease, is usually
incurred by inhaling dusts, especially organic (decaying vegetation)
dusts and dusts enriched with bird or bat droppings, which contain
massive anounts of the disease organisms. These fungal organisms are
ubi quitous in the environnent and exposure t0 themis inpossible to
avoid. However, nost humans are resistant to the amounts they
encounter during normal activities.

b. The risk of contracting certain of these fungal infections is
greatly increased by certain predisposing conditions such as an
I munoconprom sed state (e.g., HV infection, inmunosuppressing

medi cation, cancer, etc.), antibiotic therapy, surgical trauma, skin
injury, and chronic disease.

c. The fungal di sease organisns found in bird and bat droppings
are listed below, including the source of the organisns, the nethods
of contraction, and the health effects.

(1) Cryptococcosis (Torulosils, European Blastomycosis).
(a) Source. Organic dusts, especially those contam nated

with pigeon or bat droppings, are the nost inportant source of the
fungus, Cryptococcus neofonans, in the environnment. C. neoformans

2-
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has been found in as many as 84 percent of sanples taken fromold
roosting sites. Up to 50-mllion colony formng units of

C. neoformans have been found per gram of pigeon droppings.

(b) Contraction. Cryptococcosis is acquired by inhaling
the yeast-like vegetative cells of the organism These cells neasure
1-3 mcrons in diameter and are easily airborne.

(¢) Health Effects. Cinical nmanifestations of pul nonary
infection are not characteristic and may be absent. The infection nay
di sseminate to the central nervous system resulting in cryptococcal
meningitis (inflammation of the nenbranes of the brain and spinal
cord), which is difficult to diagnose and fatal if not properly, and
pronptly, treated.

(2) Hi stopl asnosi s.

(a) ...... . The causative agent of histoplasnosis,
Histoplasma capsul atum a di norphic fungus (nold), is found in soils
throughout the world. It flourishes by overwhel m ng other soi

organi sns when high relative humdity and optimum tenperatures are
present in soil that has been enriched by accunul ated bird droppings
for 3 or nore years. It has also been found in bird and bat dropg|ngs
not in contact with the soil. Once established in soil enriched by
bird or bat droppings, H.capsulatumis difficult to elimnate even
after the nutrient source is removed (Krzysik 1989).

(b) Contraction. Humans are infected by inhalation of the
spores of this fungus which can be carried by wind and dust.

(c) Health Effects. Mbst infections produce no synptons
or only amld influenza-like illness. However, pneunonia, blindness,
and even death froma chronic infection are possible.

(3) Psittacosis (Ornithosis, Parrot Fever).

(a) Source. Arickettsial-like organism chlamydia
psittaci, causes psittacosis. Approximately 150 cases are reported
annually in the United States.

(b) Contraction. This disease is contracted by inhaling
C. psittaci which is found in feathers and droppings from infected
birds. Since the organi smbeconmes |ess infectious with tinme, active
roosts are of greatest concern. Wile the disease nost often occurs
in bird handl ers, persons cleaning up bird excrenent could contract
the disease as well.

2-2
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(c) Health Effects. Psittacosis is characterized by
fever, headaches, and nuscle pain, With or w thout obvious respiratory
synptons.  Untreated cases, especially in older patients, can progress
to pneunonia and/or generalized toxema resulting in death.

(4) O her PFungal Diseases. Paracoccidioidonycosis is a serious
mycos s among workers in contact with the soil in tropical and sub-
tropzcal regi ons from Mexico to Brazil. Al though little is known
about it at present, it is probably acquired by inhaling soil or
fungus |aden dust. Other fungal diseases found in soil and/or
decaying organic matter--such as aspergjllosis, coccidioidomycosis,

bl ast onycosi’s, and sporotrichosis--are | ess likely to cause disease in
humans

d. Unlike the diseases 1isted above, rabies (a rhabdovirus) is not
a fungal di sease. However, rabid bats may be encountered during
cl eanup operati ons.

(1) Source. Rabies is contracted when the virus-|aden saliva
of an infected animal is introduced into the body by a bite or scratch
(very rarely through nmucous nembranes or a fresh’ break in the skin).

Al rborne rabies infection has been denonstrated anly in gne cave in
Texas where mllions of bats had roosted for nany years.

(2) Contraction. The danger of rabies infection by inhalation
is slight, but the danger from handling bats is much greater
especially since infected bats nmay be present during a cleanup

operation. O eanup personnel should be cautioned to handle bats only
wth nets and gl oves.

(3) Health Effects. The onset of rabies cften begins with a
sense of apprehension, headache, fever, malaise and indefinite sensory
changes. The di sease progresses to paralysis, throat nuscle spasns
when attenpting to swallow &gausing fear of water or hydrophobia),
delirium and convul sions. ath is often fromrespiratory paralysis.
Rabi es can be prevented by vaccination during the disease's incubation

period. Once synptons appear, however, death is al nost al ways
I nevitable.

2-3
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CHAPTER 3
REPRESENTATI VE CASES OF CRYPTOCOCCOSI S AND EISTOPLASMOSIS

3-1. Case Studies. As an exampleof the health threat of nycotic

organi sns inhabiting bird and bat droppings, four docunmented cases of
human infection are presented in the foll ow ng paragraphs.

3-2. Cryptococcosis in a Farm Mechanic. A farm nechanic worked on
machi nery in a grain-drying building where live pigeons were present.
The nechani ¢ devel oped cryptococcal neningitis and was hospitalized
for 8 weeks. The pigeon droppings fromthe grain-drying building were
found to have 24.4 x 10° col ony-forming units per gram ~ EventualTy he
recovered fully.

3-3. Cryptococcosis Msdiagnosis. Failure to diagnose cryptococcosis
can result in fatalities. 46-year-old man devel oped a chronic
neurologic syndrone after dismantling a steeple. was treated for
tubercul ous neningitis and the synptons went into rem ssion (as they
may do for a disseminated infection). One year |ater he was
hospitalized with chronic inflammation of the brain and di agnosed as
having cryptococcal neningitis. Treatment at that tine wt
anphotericin B and flucytosine was unsuccessful

3-4. Histoplasnosis Outbreak at an Arkansas Courthouse. Pi geon
droppi ngs had accunul ated to a depth of one foot on the catwal k around
an Arkansas courthouse tower. O eanup workers shovel ed the dry
droppings off the catwalk, allowing themto fall four stories to the
round. Air conditioners Bicked up the falling spore-laden dust and
istributed it within the building. O the 84 enployees inside, 52
percent devel oped fever, cough, chest pain, nyalgia, and/or |aboratory
evi dence of histoplasmosis, ~Twenty-four othef cases of histoplasnosis
occurred anong construction workers and people who visited the
courthouse during the cleanup; one individual contracted the disease
after visiting for only 10 mnutes. O those exposed who escaped
illness, 87.5 percent had been previously infected. However, five
peopl e with evidence of previous infection did become ill. It is
probabl e that their previous infection afforded only partial inmunity.

3-5. Histoplasnpbsis Qutbreak Due to Disturbing a Bird Roost. The
potential for histoplasnosis to dissemnate downwind is clearly
illustrated by an outbreak that occurred in |owa when the dry soi
under a starling roost was bul |l dozed. People up to one mle away

contracted histoplasnosis and the bul | dozer operator died after a
7-week i1l ness.

3-1
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CHAPTER 4
CLEANUP OF BIRD AND BAT EXCREMENT

4-1. Assessnent and Decontam nation of Bird and Bat Droppings

a. Risk Assessnent.

(1) Cryptococcus neoformans is primarily found ip pigeon
droppings and less often in soil and organic debris. The ri'sk of
contracting cryptococcosis is not related to the age of the excrenent.

(2) Histoplasma ca?sulatunlusually develo?s_onl at _bird
roosts that have existed for 3 years or nore. 't 1's uncommn at

pi geon roosts. Al though H. capsulatum grows well in excrement-
enriched soil, it cannot form spores under the acidic conditions of
fresh droppings. An active bird roost may onlg produce a few spores
However, en the droppings have dried and/or been |eached by rain,
massi ve anounts of spores can be rel eased, especially if the soil is
di sturbed under dusty conditions. Once established,” H. capsul at um

W ll remain in the soil under a roost for many years after the birds
have abandoned it.

b. Sampling for Disease Organisns. Sanpling is not reconmended
due to the difficulty, time, and expense involved. Laboratory
proceSS|n? of sanples may require up to 8 weeks, test procedures are
not totally reliable (the disease organisns may be present but not
detected), “and interpretation of the results is difficult. Sampling
is generally not necessary if the cleanup precautions outlined in this
guide are followed. |f sanpling to determne a health hazard is
needed, see appendi x B.

c. Decontam nation

(1) Cryptococcus neoformans i S sensitive to alkali. Areas of
suspected contam nation can be treated with an al kaline wash
consi sting of 500 grans of hydrated |inme and 18 grans of sodi um
hydroxide per 12 liters of water. Commercial disinfectant products of
simlar alkalinity may also be used.

(2? Decont am nati on of droppings and associ ated soil for

] _ Histoplasma capsul atumis not recommended. Decontam na-
tion wth formalin presents a health hazard, and no other effective
material is available. Decontam nated soil is subject to
reinfestation as long as the nutrients that enabled the fungus to .
establish itself are still available. Information on decontam nation
W th formalin i s included in appendix C for those situations, such as
construction sites, where extensive and/or prolonged soil disturbance
w th attendant exposure risks may occur

4-1




USAEHA TG No. 142 Decenber 1992

4-2. Cdeanup and Renoval of Bird and Bat Droppings. Cryptococcosis
and hi stoplasnosis infections typically occur by inhaling the

pat hogeni ¢ spores through the nose and nouth. Therefore, bird

droppi ngs are nost dangerous when they are dry and subject to becom ng
airborne as a fine dust, particularly when disturbed by sweeping or
scraping. Al though germcides could be applied to accunul ated
droppings prior to cleanup, their effectiveness is not proven. Safe
cleanup is based on protection from spore inhalation and mnim zation
of spore dispersal. If at all possible, coordinate cleaning efforts
with the installation of a nodern birdproofing system Assune that a
heal th hazard is present whenever bird and bat droppings are disturbed
and observe the follow ng precautions:

a. Protection of Wrkers from Infective Organisms.

(1) Prelimnary Consultation. Prior to disturbing accumul ated
droppings, informthe occupational nedicine physician of the proposed
activity and consult with an industrial hygienist for advice on
personal safety neasures such as protective clothing and the proper
selection, use, and fitting of respirators.

(2) Breathing Protection. Wen working wth accunul ated
droppi ngs, wear a N OSH-approved full face respirator with high
efficiency particulate air (HEPA) filters capable of excluding
particles of 0.3 micron size or a supplied air respirator with ful
face piece. Dust and particle masks wll not provide adequate
protection and are not approved for this use.

(3) Protective Cothing. War disposable coveralls, gloves,
boots, and hats to protect personal clothing fromcontamnation with
infective organisns. Seal the gl ove/sleeve and boot/leg interfaces
with duct tape before entering the worksite. Before |eaving the work
site, vacuum the protective coveralls, boots, and gloves using a HEPA
vacuum then walk to an excrenent free area, renove the protective
clothing, and place it in plastic bags prior to renmoving respiratory
protection. Treat disposable clothing believed to be contam nated
W th disease agents as infectious waste.

(a) Nondi sposable work clothing and respirators should be
renoved, placed in a plastic bag, and sealed. These itens nust be
disinfected in the bag before final cleaning and reuse. \Wrkers nust
not meF{ their own personal street clothing under the disposable
coveralls.

(b) If the disposable coveralls or other protective clothing
are torn, the worker(s) must shower prior to putting on their street
cl ot hes. It is recoomended that workers shower and thoroughly wash

their hair at the end of their shift.

4-2
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b. Application of Water. Al though droppings are usually easierto
clean up when they are dry and crusted, saturating themw th water
prior to renoval Is recommended to %Leven% tpe ebris and %ny
pat hogens fronlbeconin%sairbotne. I's should be done wth a low-
vel ocity mst spray. ing high pressure and/or a concentrated
stream ~such as- froma hose nozzle, nay scatter the droppings before
they can be adequately wetted  However, hosing may be used for
removing small anounts of recently deposited droppings from sidewal ks
and pavenment. A portable, hand pressurized sprayer Ts satisfactory
for applying limted amounts of water

c. Nonnetallic Tools. On historic structures, use only
nonnetal lic tools (such as plastic spatulas and _brushes with ?atural
fiber or nylon bristles) to renove droppings. Do not use tools that
can easily damage buil ding surfaces, such as coarse w re brushes.

d. Public Protection. Do not performbird excrement renoval on
public buildings during normal working hours. If possible, schedule
the renoval for weekends or other periods of mninmm building use.
Protect interior air by closing all heating and cooling systemair
i ntakes during the cleanup (shut down the entire systemift Possible).
Unl ess droppings are inside the building itself, performall work from
the outside of the building. Provide barricades and signage to keep
the public clear of the work site during all operations.

e. Disposal.

(1) Doubl e bag the drop%in%s and associated soil in 3 ml or
thicker plastic bags, close the bags securely, and transport them
directly to a landfill to be buried. |f the droppings have been

proven to contain Cryptococcus neoformans and/ or Histoplasma
capsulatum they may be incinerated. Do not place the bags in a
dumpster or leave at a collection point for |ater Fickup as they could
be torn during handling and rel ease their potentially infectious
contents. \War protective clothing and equi pment when coll ecting the-
bird and bat droppings for final disposal

(2) You may clean up small anounts of fresh droppings by
scraping or hosing with water

4-3
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CHAPTER 5
SELECTION OF PERSONNEL FOR DECONTAMINATION AND CLEANUP

5-]. Selection of Disease-Resistant Individuals. Contact your
occupati onal medicine physician for assistance in selecting per§%nnel
for cleanup and/or decontam nation of bird and bat excrenent. ey
shoul d be screened for general health status, conditions that may

predi spose themto infection by fungi (see para 2-2.b), and resistance
to histopl asnosis.

a. Currently, there are no screening tests available for
determning inmunity to Cryptococcus neoformans.

b. Mst persons who cone in contact with H stoplasma capsulatum
for the first time will become infected. Personnel who have had
hi st opl asnosi s and have recovered are less likely to contract this
di sease again. Therefore, such individuals, if available, should be
selected for the job. Skin testing for histoplasnosis is recomended
for screening, wWith positive tests indicating active immnity in
healthy workers. H stoplasmn antigen is available for skin testing
and provides reliable identification of individuals who have had past
I nfection. Bl ood serology titers are |less sensitive than skin testing
and should not be used as a screening tool

c. The best technique to prevent infection wth Cryptococcus
neoformans Of Histoplasma capsulatum i S t0 provide proper respiratory

protection to exposed workers and to properly handl'e the droppings as
described in this guide.

5-2. Selection of Healthy Individuals

a. Perform preplacenment evaluation on all individuals who are
sel ected for bird and bat excrenent cleanup work crews to determne if
they have increased susceptibility. A medical history and physica
exam shoul d be performed with attention to cancer, steroid therapy,

i mmunodef i ci enci es, pulmonary di sease, diabetes nellitus, and other
i mrunoconpr om sing states.

b. Select workers who are physically and psychologically able to
performtheir work while mearin? the prescribed respiratory
protection. As a mininmum preplacenent respiratory examnations
shoul d include the determ nation of the forced expiratory volune in

one second (FEV,) and forced vital capacity (rvc) (TB MED 502, para
2-10).

5-1
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APPENDI XB
SAMPLING TO DETERM NE HEALTH HAZARD

B-1. Sanpl e Processing

a. Droppings, soil, etc., My be sanpled to determ ne whether or
not they are infested with Cryptococcus neoformans or Histo Iff\sma
capsulatumprior to initiating cleanup. A conprehensive sar?p Ing
protocol, which includes site safety and health protection, should be
devel oped for each site to be sanpled.

b. The sanples nust be processed by a | aboratory that has .
experience culturing such fungi. For ‘information on |aboratories that

may be able to performisolations for these organi sns, contact:

Centers for Disease Control (CDC)
U S. Public Health Service

Center for Infectious D seases

Di vision of Mycotic D seases

1600 d i ston Road

Atl anta, GA 30333

(404) 639- 3158

c. Contact the processing |aboratory to ascertain the nunber of
sanpl es needed,, how to collect and submt them and other sanpling
protocol details. The sanpling process will vary depending on the
situation and is beyond the scope of this technical guide. ~ However,

the procedures outlined bel ow may be used as an aid in prelimnary
pl anni ng.

B-2. Fair Representation

a. Care nust be exercised to ensure that a fair representation of
the material is collected. Typically, 6-ounce sanples are required,
ranging froma mnimumof 2 per 100-square feet to a maximum of about
40 for areas of one acreor nore. Each é6-ounce sanple should be a
conposite of material from various locations within the sanple site.

b. For exanple, if one sanple is to represent a 50-square foot
quadrant, the 6 ounces should be collected fromvarious | ocations
within that sanple quadrant. To prevent cross contam nation, each
i ndi vidual sanple nust be collected with a separate sterile tongue
depressor or spoon and placed into its own clean plastjc ba%. ach
sanpl e shoul d be | abel ed on the outside of the bag. A map should also

bﬁ prepared that identifies the site and the sanple locations within
the site.

B-
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APPENDIX C
DECONTAM NATI ON OF EXCREMENT AND CONTAM NATED SQA L

Cl. | nt roducti on.

a. Situations may be encountered where site decontam nation is
necessary to protect personnel not directly involved in cleanup or
removal of the bird or bat excrenent.

b. The renoval or disturbance of pathogen-contaninated bird
droppi ngs, bat droppings, or soil contam nated with bird droppings can
present a health hazard to those doing the work and the general
popul ati on downwi nd of the operation. The safety of workers and the
general popul ation can be assured only by killing the causative agents
of human di seases prior to activities which could cause these
organi sns to becone airborne.

c. The decontam nation procedures descri bed herein are hazardous
to the personnel doing the work and any persons nearby. The
procedures al so destroy beneficial organisns in the treated soil.
Decont am nati on shoul d be undertaken only when exposure to the
pat hogens in excrenment or soil cannot be mnimzed by other neans.

c-2. Selection of Decontaminant. The CDC recommends the use of
formalin solutions for killing all viable stages of Cryptococcus
neoformans and Histopl asma capsulatum At this tinme, formalin is the
decontam nant of choice. It is the only material that has been proven
through | aboratory analysis and field experience to effectively kil
these pathogens in the environnent. In addition to killing these
agents on contact, formalin vapors al so penetrate cracks and crevices,
t hereby reaching areas which may not have otherw se been contact ed.
However, soil treated with formalin is readily recol onized by H
capsulatum due to elimnation of conpeting organisns,

c-3. Use of Formalin to Decontam nate Bird and Bat Droppings or Soil.

a. Formulation of Disinfectant. |In order to be effective, the
formalin sol ution nmust conpletely saturate the material being
decont am nat ed. This is prepared by diluting commercially avail able
f or mal dehyde (which contains 37-40 percent by weight of fornal dehyde
gas in water, stabilized with 10-15 percent nmethanol) with water to
create a 5-percent, by volune, formalin sol ution.
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b. Environmental Tenperature Considerations. Decontamnation
shoul d be conducted when the tenperature of the naterial being .
decontaninated is between 62° F and 90° F. Formalin is |ess Effective
at tenperatures outside of this range.

c. Application Rates.

(1) The CDC recomrends the follow ng application rates. (ne
third of these quantities of 5-percent formalin solution is to be
applied during each of three treatnents:

(a) Vertical walls: onegallon per 150-square feet.

(b) Horizontal surfaces (except when bird droppings are on
soil): one gallon per 6-square feet.

(c) Bird droppings on soil: one gallon per |-square foot.

(2) It _is inportant to realize that these quantities are
gui delines. The proper amount of formalin to use is that which
conpletely saturates the contamnated naterial, and this wll vary_ .
depending on the situation. However, exercise care to avoid formalin
runof f.

d. Application Procedure. The nost effective formalin saturation

of infected material occurs if the formalin iS appliedin three
separate applications.

(1) In areas where the accurul ation of bird droppings is
shal l ow, formalin shoul d be applied on three successive days.

(2) \Were bird excrenent is deeR, the formalin should be
aPPIied on alternate days to enhance the probability of contact with
all of the infected materi al

(3) It may be necessary to turn, probe, or aerate the
dr oppi ngs/soi |l between the second and third applications to gain
conpl ete saturation. Perform any nani pul ati on of the infected
material in a manner that will liberate as few organisns into the air
as possible. Spray formalin during the manipulation to help [imt the
nunber of viable organisnms that may beconme airborne and increase
saturation. Even building surfaces with very little or no bird
droppi ngs visible nay be contam nated and should, therefore, be
treated. Di si nfect contam nated equi prent by soaking in 5-percent
formalin for 15 m nutes.

c-2
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e. Disinfection of Soil. Pathogenic organi snms have been recovered
froma soil depth of 6 to 8 inches. Therefore, if soil is
contam nated wth Hi stoplasma capsulatum, it should be saturated wth
formalin to this depth.

f. State Regulations. Consult state regulatory authorities to
determne if there are state restrictions on formalin application.

c-4. Protection of Wrkers from Fornmal dehyde and |nfective O ganisns.
a. Pre-Ceanup Consultations.

_ (1) Consult an occupational nedicine physician for guidance on
medi cal surveillance of cleanup personnel

(2) Consult an industrial hy?ienist prior to disturbing
deposits of bird and bat droppings for advice on matters of personal
safety such as protective clothing and the proper selection, use, and
fitting of respirators.

(3) Contact an industrial hygienist to determ ne formalin
Breatglng zone concentrations so appropriate respirator selection my
e nade.

(a) For breathing zone concentrations that do not exceed
7.5-parts per mllion (ppn) fornal dehyde, use a full-facepiece
chemcal cartridge respirator with a formal dehyde cartridge(s) and
hi gh-efficiency filter(s) capable of excluding particles of 0.3-micron
Sl ze (29 CFR 1910.1048).

(b) For concentrations up to 75 ppm provide one of the
fol | ow ng: a full-face gas mask wth industrial-size fornal dehyde
canister and filter capable of excluding particles of 0.3-mcron size,
or a type C supplied-air respirator, pressure demand or continuous
flow type, with a full-facepiece, hood, or helmet (29 CFR 1910.1048).

(c) For breathing zone concentrations greater than 75 ppm
for mal dehyde or unknown concentration, provide a self-contained
breat hi ng apparatus (SCBA) with positive pressure full-facepiece.
(29 CFR 1910. 1048).

(d) Unless the canister contains a N OSH approved end-of-
service-life indicator to show when breakt hrough occurs, canisters
used in atnospheres up to 7.5 ppm (10 x PEL) shall be replaced every 4
hours and industrial-sized canisters used in atnospheres up to 75 ppm
(100 x PEL) shall be replaced every 2 hours or at the end of the work
shift, whichever is sooner (29 CFR 1910.1048).

c-3
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b. Protection During Decontam nation.

(1) The National Institute for Cccupational Safety and Health
(NIOSH) recomends t hat "formal dehyde be handled in the workplace as a
otential occupational carcinogen" and that "as a prudent public
eal th neasure, engineering controls and stringent work practices be
enpl oyed to reduce occupational exposure to the |owest feasible
limt," (appendix A reference 16). Formal dehyde vapor is intensely
irritating to the eyes, nose, and throat. It may cause skin
irritation and is harnful if swallowed.

(2) To protect against formalin contam nation, wear ,
formalin-inpervious hat, coat, pants, boots, and gloves. |mediately
renove noni npervious clothing that becones contam nated. Wash
i medi ately when skin becomes contaminated. Provide a "quick drench
eyewash" unit at the work site.

(3) Wen collecting the bird and bat droppings for final
di sposal, protective clothing and equi pment is necessary to protect
personnel against the possibility that decontam nation was not
conpl etely successful, or the possibility that formalin is stil
present:

(a) |f formalin is present in quantities that could wet
garnents, formalin-inpervious clothing and appropriate respiratory
protection (paragraph C-4a) nust be worn.

(b) |If formalin is not present, d-isposable coveralls, boots,
and hats should be worn to protect from contam nation of personal
clothing with infective organisns.

(4) After work, renove protective clothing at the work site
prior to renoving respirator protection. |f the protective clothing
Is believed to be contam nated with di sease agents, treat it as
i nfectious waste.

c-5. Deternmining Decontamination Effectiveness. Cenerally, _
evaporation and 1 nactivation of formalin occurs in 2 to 4 days. Prior

to physically collecting and disposing of the droppings, collect
sanpl es of the droppings/soil and have themretested to make sure that
t he decontamnination was effective. In order to ensure that all the

formalin has dissipated, wait for 1 week after the last formalin
application before taking post treatnent sanples.

a. |f decontam nated pigeon droppings are reinoculated wth
Crypt ococcus neof ornmans, the organi smcould recol oni ze them before the
| aboratory results are received. Therefore, if there is confidence
that the decontam nation was done correctly and birds cannot be
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excluded fromthe treated area, it would be prudent to conmence the
cleanup i medi ately rather than wait for the conpletion of |aboratory
tests to confirm that decontam nation was successful

b. Following the cleanup, sanple decontam nated building surfaces

éqligsure there are no infective organi sns present before using the
ui | di ng.

c. Histoplasma capsulatum can al so reinfect decontam nated soil if
the bird roost is not renoved. However, the rate with which
decontam nated soil is typically reinfected is slow enough to all ow

for testing of the soil to determne the effectiveness of the
decontam nation procedures.

d. Soil that has been treated is not permanently sterilized and
normal vegetation and m croorganisns will recolonize the area.

C 6. Di sposal. After decontamnation with formalin sol ution, the

bi rd and bat droppi ngs shoul d be doubl e bagged and di sposed of in a
sanitary landfill.

c-5







